Surface-consistent matching filters: theory and application
Mahdi H. Almutlag™®, Gary F. Margrave

mhalmutl@ucalgary.ca

1. SUMMARY

2. THEORY

» This paper presents a new idea for designing a matching filter 2.1: SURFACE-CONSISTENT MODEL 2.2: MATCHING FILTERS To match s, to s,:
for processing time-lapse seismic data in a surface-consistent a) 0.02 . — mxs, =, 2)
v race
manner. » The seismic trace can be modeled as: 3 ‘ | — trace 2 i in:
| : l"' ’ M ,\,,‘ AP Prs l“ "h\‘ W — e In Fourier domain:
» We extend the surface-consistent data model to the case of d (1) = e «h (1) % : | u S, ()
1) =s,(0)*r,(1)*h (1)* y (1) IR M () = 3
. . . . . . v . lj ) ] k / -0.02 | | | S ( )
designing matching filters to equalize two seismic surveys in 0 01 02 03 04 05 06 07 08 09 1 (@)
the least-squares sense. . L . b) | | i ool | | Important remarks:
| . | | d : the seismic trace; ¢ is time; and * for convolution . — P K>
» The frequency-domain surface-consistent design equations are I 1 1. A perfect matching
similar to those for surface-consistent deconvolution except S. . represent source consistent effect, /source index 5 OW filter is a spectral
< :
that the data term is the spectral ratio of two surveys. . . ] . . 2 ' | ' | ' | | ratio, however,
. . . . r; . represent receiver consistent effect, j = receiver index v e el 02 02 0 0B 8 agn. 3 is unstable
» Since taking spectral ratios poses a challenge, we design the o RMS error 000012985 + =4 f
. . . . . . ; ‘ ; ' ! ' ! | ' | ' ' IN presence O
matching filters in a least-squares sense in the time domain and h, : offset response, k= | /- J | g — ey y .
: E ) noise; an
Fourier transform the result. L g - - . ution
. . Y1 . subsurface response, /= (7/+ J)/2 E lll.1ts LSQ solution is
» We decompose the result into four surface-consistent o l l l . l . l . l approximate
; ; ; : . . 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 '
components: source, receiver, offset, and midpoint. This hypothesis is commonly used to solve: statics problem, Time (sec)
> TWO examples are prese nted to Support thls Innovatlon. deconvolutlon’ amplltude bala nCIng and phase_rotatlon. Fig. 1: Two traces (a), their matChIng filter (b), and residual between trace2 and the matched trace (C)
3. CONSTRUCTION OF MATCHING FILTERS
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